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MISCELLANEOUS. 

173. Proposed by G. B. M. ZERR, A. M., Ph. D., Philadelphia, Pa. 

If n is odd, prove the following: ±1=[( -l) 1/ »+ (-l)- (1/w) ] [(-l) 2/ » 

-)-( — 1)-(2/«)] [(_l)3/« + (_l)-(S/«)] > -# [(_lj(»-l)/2»+(_l)-(»-l)'2»] 
±1/W(-1)<»-"/ 4 - [(-l)l/»-(-l)-(l/«)] [_(_ 1 )2/»_(_ 1 )-(2/«)] [(-l)3/»_ 
(_l)-(8/n)] ### [(_l)(»-l)/2»_ (_l)-(m-l)/2m] - 

Solutlon by the PROPOSER. 

Delete the factor (—1) (»-»/< from the first member of the second ex- 
pression. To resolve into factors the expression x n — 1=0. When n is odd, 

x"=l-=cos2m T±isin2m *=( — l) i2m , 

since cos2m*=i[(-l) 2m +(-l)- 2TO ], sin2mT=^-[(-l) 2m -(-l)- 2m ]. 

Giving m the values 0, 1, 2, 3, etc., 

x=(-l) ±0 , (-D ±C2M) , (-l) ±(4/w) , ..., (-i)±(»-iv« 

••• The roots are 1, (-l) ±(2/w) , (-l) ±(4/ »>, .... (-i)±(*-i>/» and the fac- 
tors are (x-1), [*-(-l) 2/ »][a;-(-l)- (2/ »'], [x-(-l) i/n ][x-(-l)- Wn) ], 
.... [as- (-l)<«-»'»] [a;- (-l)-<*-»/»]. 

- . -a .»_ 1== ( 9 ._ 1 )[ 9 .2_ a .(_ 1 )2/»_ a .(_ 1 )-(2/») +1 ][ a .8_ a .(_ 1 )4/» 

-x(-l)- (4 /»)+l], ..., [* 8 -a;(-l)(»-»/»-a;(-l)-(»-iv»+l]. 
If x=-l, (as"-l)/(a;-l)=l. 
.■.l=[2+(-l)«^+(-l)-^->][2+(-l)V»+(-l)-w«)], 

.... [2+ (-1) (»-D/»+ (-1) -(»-!)/»], 
= [(_l)l/» + (_l)-(l/.)]»[(_l)«/» + (_ 1 )-(V«)]i f 
[ ( — 1) (»-l)/2«_)_ ( _]\ - («-l)/2»l 2 

.-. ±l=^=[(-l) 1 /»+(-l)-a-M.)][(_i)i-H,+ (_i) -«+•)] [(_))8+» 

-(- ( — l)-(S^-»)]. . . [( — 1) (n-l)+«n_|_ (_ 1)-(»-1)h-2«] # 

If x=l, (a"-l)/(a-l)==3;»- 1 +a;»- 2 +...+a:+l=w. 
••• n= [(-l) 1 **- (-l)-o+«)] 2 [(-1) 2 ^»- (-i)-o-Hrf] s> 

[( — l)(n-l)+«n_(_ J)-(«-l)-2«]2 < 

••• ±i/n=[(-l) 1+ «-(-l)- a+ »'][(-l)»*»-(-l)-«^][(-l)» + * 

_ ( — 1) -fll+n)] ...[( — 1) (»-l)-*-2»_ ( — 1) - («-l)-s-an] # 
175. Proposed by PROFESSOR R. D. CARMICHAEL, Anniston, Ala. 

If x and « are connected by the relation z=zf(x) +x<l>(z), find the value 
of f(z) in the form of a power series in x with constant coefficients. In par- 
ticular, give such a value of z when z—z sin x+x cosz. 



213 



Solution by 6. B. M. ZERR, A. M., Ph. D., Philadelphia, Pa. 

Write the expression in the form [1— f(x)]x~ 1 =<l>(z)z~ 1 . 

1—— QlTVy* C*0^12J 

Expand both sides and find z by reversion of series = . 



1/w2 /y.4 /«6 1 

"x~ _i_, ~3! 5T + 7! -~"1 2T T!~Tr"" 



■■<*+■%- T!+Tr- =1 ' where a =\~ 1 +3T~ $. + - 



By reversion of series, 



1 1,1 15+a 8 . 7+a 3 . l-sins 

2 = T" w + -W- -2&T+ -& --» where a = — i~ 



llx 5 



(1-sinx) 2(l-sinx) s ' 24(l-sinx) 6 2(l-sinx)' 
=x+x* +hx 3 - §a; 4 — 'i-x 5 -U% e ~ . . ■ 



II. Solution by V. M. SPUNAR, East Pittsburg, Pa. 



z=zf(x) + x $ (z) transformed gives f{z) — 4> (z) /z=x~ 1 [1 -f(x) ] . 
Expanding /(x) by means of McLaurin's Theorem, 



fix) =/(0) + f|/ (0) +||/"(0) +fj/"'(0) +...+A / (.) (0 ). 



■•/<«) =a!-i-aryi(0) -±f (0)-^/"(0)-f^r'(0)-...-^/«(0). 



In particular, z=«sinx +xcosz; f(z) —cosz/z=x~ 1 (1 — sinx) . Since 

1/«3 /y»6 /y»7 A«9 /ytl 1 

•V I *V tV , *V *V ^ - I 

/W=MM!=n~8l + 5l~7l + 9l""iir- -»<*< + »■ 

• f/,,\ — C0Sig — : r -1 _ 1 _j_* £L-i_ * JL_ J- X ±/_1)»+C 

-n»)— g -m H- 3! 5 1 + 7J 8! + ll!- +l iJ n! " 



